Soil erosion is a hydrologically driven process and it depends on sediment being 81 discharged with runoff (Kinnell, 2005) . By including the runoff as an independent factor 82 in modeling erosion, MUSLE has an improved accuracy of soil erosion prediction over 83 USLE and RUSLE (Willams, 1975; Williams and Berndt, 1977; Erskine et al. 2002; 84 Neitsch et al., 2005; Sadeghi et al., 2007) . The MUSLE equation is applicable to the 85 points where overland flow enters the streams and then all those points are summed up to 86
give the total amount of sediment delivered to the stream network within a watershed. In 87 general, MUSLE can be expressed as follows (Williams, 1975a and 1975b) : 88 Y = 11.8 × (Q × q p ) 0.56 × K × LS × C × P (1) 89 where Y is the sediment yield to the stream network in metric tons, Q is the runoff 90 volume from a given rainfall event in m 3 , q p is the peak flow rate in m 3 s -1 , K is the soil 91 erodibility factor which is a soil property available from the Soil Survey Geographic 92 (SSURGO) data, LS is the slope length and gradient factor, C is the cover management 93 factor and can be derived from land cover data, and P is the erosion control practice 94 factor which is a field specific value. The Q, q p , and LS parameters can be derived from 95 Digital Elevation Model (DEM), land cover, soil, and rainfall data. A detailed 96 explanation of the calculation algorithms for Q, q p , and LS follows. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1956 , 1964 , 1965 , 1971 , 102 1972 , 1985 , 1993 , and 2004 . As Ponce and Hawkins (1996 pointed out, the curve 103 number method owes its popularity among hydrology practitioners to its simplicity, 104 predictability, and stability. The theory of the curve number method is that for a given 105 rainfall event, the ratio of runoff depth to rainfall is equal to the ratio of actual retention 106 (the rain not converted to runoff) after runoff begins to the potential maximum retention 107 after runoff begins (NRCS, 2004) . It is shown with equation 2. 108
where Q d is runoff depth in mm, R is the event rainfall in mm, F is the actual retention 110 after runoff begins (mm), and S is the potential retention parameter which is related to the 111 soil and land cover conditions of the watershed. When initial abstraction (I a ) is 112 considered, the amount of rainfall available for runoff is (R -I a ). Actual retention is the 113 difference between rainfall and runoff depth (F = R -Q d ). An empirical relationship 114 between I a and S was expressed as I a = 0.2S. After substituting these three equations to 115 equation 2, runoff can be calculated from rainfall and potential maximum retention with 116 the equations: 117 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
The unit peak discharge can then be calculated using the following equation: 152
Coefficients C 0 , C 1 , and C 2 are available from the Urban Hydrology for Small 154 Watersheds manual (NRCS, 1986) . They are determined by rainfall type and the ratio of 155 initial abstraction (I a ) and 2-yr 24-hr rainfall (P). 156
The peak discharge can then be calculated with eq. 4 as Q d is available from the 157 previous section and A can be derived directly from DEM data. 158 The LS factor reflects the effect of topography on soil erosion. Within it, L represents the 160 effect of slope length on erosion and S reflects the influence of slope gradient on erosion 161 (Williams, 1975a; Williams and Berndt, 1977; Lu et al., 2004) An overview of the data analysis process is shown in Figure 1 . It is a raster based spatial 171 analysis applying all the mathematic equations presented in the Algorithms section. 172
Runoff is derived from soil data, land cover, and event rainfall. Peak flow is derived from 173 data on land cover, DEM, and the previously calculated runoff. The LS factor is derived 174 from the DEM. Soil erodibility is a soil property available in SSURGO soil data. The 175 cover management factor is set based on land cover. The practice factor is a field specific 176 value. MUSLE is finally applied to spatially calculate the soil erosion amount for a given 177 rainfall event. User friendly interfaces were designed to facilitate ArcMUSLE usage and 178 Figure 2 shows the three consecutive interfaces. In the first interface, the user needs to 179 define the analysis environment which includes the watershed boundary, analysis 180 spatial data layers such as the DEM, soil, land cover, and 2-year, 24-hour rainfall data 182 and corresponding attribute fields. On the last user interface which is for parameters 183 setting, the user can designate the antecedent soil condition (dry, normal, or wet), the 184 amount of analysis rainfall, and drainage network size. As the P factor value is field 185 specific, a P factor raster layer can be used or a default value of one will be used if field 186 specific data are not available. 187
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BMPs to these areas will improve the efficiency of soil and water conservation projects. 241
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